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(54) POLYMER FINE PARTICLE AND ITS PRODUCTION. SPACER FOR LIQUID CRYSTAL DISPLAY ELEMENT. 
ELECTROCONDUCTIVE FINE PARTICLE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain polymer fine particles added with flexibility and good elasticity and useful for spacers for 
liquid crystal displays and electroconductive fine particles by limiting values of a compressive elasticity modulus, a compressive 
deformation recovery factor and fracture distortion to specific values. 

SOLUTION: Polymer fine particles are obtained by limiting a compressive elasticity modulus to 10-250 kgf/mm2 when 10% of 
the particle diameters are deformed, a compressive deformation recovery factor to >30% and fracture distortion to >30%. The 
aforementioned fine particles are obtained by adding an aqueous emulsion containing >10 wt% of a (poly)alkyl glycol group- 
containing di(meth)acrylate [e.g. polytetramethylene glycol di(meth)acrylate and the like] and an aqueous emulsion of an oil- 
soluble initiator (e.g. benzoyl peroxide and the like) into water in which polymer seed particles having 1 ,000-20,000 weight 
average molecular weight are dispersed, to be absorbed by the polymer seeds and subsequently polymerizing an ethylenic 
unsaturated monomer. 
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(57) mm) 

mm) -mkikmrn+mx^—v-t vxm^hntcm 

5*1435 ( 10% Kffi) 1 0~2 5 0 k g f /mm 1 ^ li 



[»I*i»*<D«LI) 

&m (1 0%K<fi) 1 0-250 kg f/mm' . EE«S 

mzmmms o k«±. fo®m& 3 o %&L_t-c$> zzt 

[tf*JS3 ] W-mL+mO. 1-50 OOym. Cvl 
2 5 %feTF-C* S C £ *1$t4£ ? Z&iXm 1 Xtt 2 12*8 

[iit*J!4 3 m^flo^ m**ft%t.Ltc*tpic. * y 

F&T©M¥i$J#T-il# 1 , 000-2 

o, oo of* 9. fi-o. ±iax^u>tt^ifn#*ft 

FtiT- 1 S*a»c*t LT10~5001i 
gP^SRiR S 1££ C £ £ 1 2> If 1 - 3 ietS©« 

[ss*S5 ] m&m i -3iats©a^<*S(^*sfflt,^ 

[000 1 ] 

«e*j:o*B«syR ; j 5 -tc*n,»ra:. mm 
m{tmmw*sts$m'mtm. *y 

— mi*. #^HS6 3-7 3 22 5#<&$8. 9# 
B9¥ 1 - 5 9 9 7 4 #^f8^«:^3 tit *s *) . W&S 

«» (ftjAttuntn*) frfefc**^— «pii3e 

0-20022 8£$R. ftRW 1 -2 93 3 1 6#&« 

[0002] ±fa*t,«S*^— y--*fflt»r«ft«^* 
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[0003] s/c. ii/? ha-i>xn$s#strett. — 

#©8fe!fflm®*«i&-rSft:tf>K:. ft. SB. -?.?*JI*KD 
ft. 

[0004] CtllCfthX. «fP8BS5 9-28 1 5#& 

s<ti^*>e.. ^®^Bi©s^aa*^:#<r*€. 

Ci«It*5. C©yc«?>. i£>Si3n-iSS3ctttg«i: 
20 »^^T-*^i^-CSo|4^©^^B#(cK® 
b£cl>C£. a^ffiffl(C»L-C^©?*ttlsia35iiB^.^ 

[0 005] L&Lte&Z,, ±ittmcfflfnZtltcmn 

i©SMffi»*^3&s6-r. mMmin*im2i*z>ct& 
s^©bei®^s* *s < -r-s <b . nT<Dm&&*i% < 

[0 006] a/c. #§3BS6 2- 1 8574 9^fBR 
1 -2 257 76 ^S?S«:«. SW&^-i Lt 
^U7 t -i/>^7^ Ftft^^x^-AffifliiEt^ 

mtta^^-s*. EEmm.mkoyg.mmm.&ics.u.K *© 
*:*>. K^mttst«iT-?:ffifflLrmeK©^?:if^^ 

40 SS[^i*ffi«a<!:©WSlct)-r*^j:t-*^*^^$ 
.... [0.0 0 7 ].ffc. «f^5 - 1 9 2 4 l #^$Bte:«, 

^ 9- v > *3EfiS^«t -r &*cjraeaix£nsgtt&£tt 

e^-iLT. *©*HCC««ttt*i|i4«raSL/fci»«tt» 
e^*5^§^-cc^„ C©J:^/j:|>;^j:aW«lL^ffl 
l»fcaiWt«ia^t4. ^*«r^LTffi{f5I^C^c^©BE 

mg.Bmmm& 1 o %«Ti/h$ < . B#p^igjai*K:m 

50 < H »3 ^mi4g«^J ill ©«ffitt«:^W 4 £ (, » 5 BIH 
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[0 00 8] IK, C©<):5^^ffl^^-t-^ 

zj-temfttstfktk^-c&zct&mtzti-c^z. c© 
j:^%sst^T?rff^*siur«, «*.«. mmn&x 

«ra*»5Ci, ^fci&T&©*£#i!RL.TIRS 
/c#>g| 0 <DSB# A* n x £ £r K> > <t t » 5 KjH4> * 

[0 00 9] 

[^H^S^gli^J:^,!:^^^] ±IBfiBiS£ 
&,P B a^^©iafr$OTlg£&oW-C?g 

ft^-f-^Jift-r s c i k*s„ 
[ooio]$fc, ##6Hjni. iMegL-sttmitf-fim^ 

[0 0 1 1 ] 

[i&S£8?jfc-f £/(:«>©#©] *|fe?a©S^»»ti^ 

«. ttE^-es© i o%tf$ziz.Ltcts<DiEEMimm ( 1 

0%K<B) 1 0~2 5 0 kg f /mm 1 , EMgLBM®. 

[0012] iteSE-T-itS© 1 0 %iflmtLL1ct #©H 
ffiSftt* («T. 1 0%K«1£<,>5) #1 0 kg f/m 
m 1 a^»»S^©^g*5ffiTL. 2 5 

0 k g f /mm' £SULS £S£{^f^©f|;iKtt*iffi 
T-r-S/cif), .1 0~2 5 0 kg f /mm' &cKS£<**i 

[ o o i 3 ] ±ta i o%K<Bi«. Gvb&mmm (js 

^KfP^fiSPCT- 2 0 0) £fli<,>. ilS5 0/um©^ 
-f F«ne©jRiwfiHr. ffiSSSKO . 2 7 g/ 
s^iitii^tai og(c-cffe.nfcSi&T-«:iiaii/fc 

[0 0 14] K = (3/T2) • F • S" J " • R" 1 ' 1 
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F : ®&^©1 0%EEffi^»(CfcWS^*fii (kg) 
S : mk+VX 0%mmMK.toV)Z>EM$ltiL (mm) 
R :St©^©*S (mm) 

[ o o i 5 ] ±ia i o %k<b«. mk*<omz *&mm 

Mo^afl«jk:*f fc©r*«5. tio%KMffli^c 
£ «c«t •? . *fl^©*^(*^&^ ©Sf&fcSIS £5£fifcJ 

[0016] ±f2JEiffi^[Hlffi^*i3 0%*S|-t'*S<!: 

m&im$L*(DWt>n&{&T-? & fc«>. 30 %y.±<,cm 

tt^f- *5l£M»fil 1 . 0 g f £ "CAEIS i£(c?Wg 

fflO. lgf, jlffi&OT&llffifcfcWSffiffiitgO. o 
2 9 g f /#£ Lxm&Zti. 56©fSit« (L 

1) £SSE©*>6M*M»fiI5r^.S*3:'t'©^fi (L 

2) <b©Jt (L2/L 1 ) «r%{C-casn-5filT*.S„ 

[0017] ±siwmm&&3 otmmx&zt. s^- 
»»^©^®?**^^-rsfc&3 0%«±{CRg^3 
20 ft*. ±IBWglM*£«, ifdg&^ffifittiSf&ISCcJ:.*,!* 

fc©-C$,0. ST-ilLS (D) £SS«B#*r©^afi 

(D £©tb (l/d) ^%{cr*uycffir*-5 0 
[0018] xmivm&imn+vttmmicfms 

Hi. (^$) 7i"JJHx^fj«, 4<'Jx^u>, 
^;^Dfu>, jjo;^ttr-;k jjo; 

Bi. yx.s-)\>mm, J ; ?s.>®ffi. #*)ji9-Jlr*>9- 

[0019]^, (^^) ri"))vm^^^m 

1, 6 (> $) 7i"J U 
-h, 1. 9-^^->y^-JH> (> $) r^'J U- 

40 -tFP+^-i-ri"Jn+->-3-^$i"ja*i' 

[0020] */c. _LieSStS£W«*<!: It, TJU*^ 
yyn-;US$wy (^f) 7i"JL-F?:ifflT5C 

(y^) T?>) u-h tbxix&icmmzti-r. m*. 

«. x^u>y;=J-;U^ (yif) i; u- men,* 

yif (><$) ri"j u- h ; 7'at" 

(> ^) »J U- l-W^Dt 
50 \sls>f<)-a~-)\>V' (y^) Ti"JU-h ; XVT-Y^jt 
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^U>y»J 72 y h : 

>\,Wzi-)\,V> (J*t) ; 1 , 3-7?l> 

>yj3-^ r^U u-F ; 2 , 2-trx 
[4- (^^^ija^^if + i/) ;/n^> 
>? U*) 72 yt— h^(D2 , 2-trx [4- 

5?) 72 V \s- Y : 2 , 2 -*8BhTX [4 - 
^'Jxh^^) :/cm*>^ (^2) 7 2 

y u-F. 2, 2-t^x [4- (72yn*^x v*is 
tfy^atf*^) :7*x;H :/a^*>^(y£) 72 y io 

Fi?#we>n&«> 
[0 02 1 ] ±E7^*^y; n-;ug^r^ U2) 

*5-10 011°/oW$l/<, J:D^l<«40- 
1 0 Ott°/o-C*&o 5M%«r«t^MfW© 

[0022] ±IBSB«tt»«»iefffl8n**jilf*i U 

•OX^l/VlHtt ; *ft^ ; 
^>Mt^^or)t^;l/xX7 x ;l/S ; 7 2 y a.r. h y;b 
^cDHFt&W^h y^S ; :/2^x>, ^y^u^©* 
tgixx>®; (^*) T^VJUBM^k (^2)72 

y/b&x*;k (,*2) 72y;i^:?>;k 7 
*yjl/»2- x^;u^+->;k (^2) r^y^f 

yytoXux.*)], 2) 72 y F, ^>2?;l/:* 
D^PtJb 2) 7 2y U- F, ^2n^=^>;U (J 30 

2) r^yu-h^cD (^2) 72y;uMx*;r;usf2g 
ft; (^2) 7^'JU- 

F, 7*h7^^n-;^^>h«J (^2) 72yu- 
F, rF^y^P^a^fH (^2) 72yu 

A vi/?* i<- h&V^om&ft ; ^>^x'M'j f- 
;l/h y (^2) 72 y U-K ^>j»i'J^'J h-;Uf- 
F^ (y 2) 7 2 y K ^>^x'J^'J F 

U2) 72 y u-f, ft£#Ptfe>ft& 0 
[0023] *mi<Dn<&imm*<Dft*m (mm 40 
a. 0. 1 um&mwtm&t*m&***mmbm<ft 

0, 5 0 0 0 /im^ii^Mfi^ffl^n^C ..... 
£«gnr&&/c£>, 0. l-5 00 0/imTW$0 
<, <fcWJl<«l-100ymm o 
[0024] ±§a«HPS (fig) CDC vffitt, 2 5%£ 

fc, JJBCvffl£tt. T8BtWaccj:i3*aE)6tiS«© 
Cvfi (%) = (tt^aoWHBtt/TiftttTa) x l 50 
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0 0 

[0025] *&wteto^xm^%txzm^tm&*<D 

m%.\*. 1 -329 4 5#&#WCiB*S*lTl» 

[0 02 6 ] JJBJ/- Fl^OIftSWSi 

7^^u>^'j3^ (^2) 72 y u- f. *y:/ 
Pfu>^'j3-;i/i; (^2) 72y Ft?£ 1 01 

*%&Lk£mr £ x * U >tt^iS?P#Sf*^ 6 ft S*tt 
^sJJDU Myitis- Y'n*icx.?\s>\^&mmm{*J& 

[0 02 7] ±fBS^tt^- KS^<Dfifi^^^SW 
1, 0 0 0-20, ±IEx^U>tt 

0-5 0 0SS^£RlR3ii-&C£##gLl\, 
[0 02 8 ] ±E«^f*«tt^©Wt«Cfc^r«C^6tl 

K, ^- t -^^;b^-^-^it>r t -rr^ju^-* 
*1f-rF. t -^^<-**t/^U- h, t-zf* 

hx-h, t -^j^-**5^rH2f— t— 

[0 0 2 9 ] ±E7 ^{b^i: Uttt, «it«, 77 
xh'J;V, 77^X (2, 4-^Wuaxhy 

[0 030] ±e^^*i«^PH*ttW©E^»tt. 9 
«^14#nfti ooitrair, 0. 1-15 

[0031] ^m^tmft+cDm&icmoxte. 

±IBSMrgtt^JiUr«, m«, 7xrt>3j^ 
[0 03 2] ±i2^»S5E»Ji lt(t ffi» % MMtCCnJ 
;k 4<y fcT^I/fa y K> s y^;V-fejl/n-x, x^;l/ 

n-x. tFP+^xfiUzji/p-^, ^y^^^y;u 
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mi- k y v ai?©*^*^. msst'tv v a. 
ji^>?a. ss^t;us-^a. Ri*;^-)/,, y>& 

[0033] ±&ftf& ! &js.m<D&&mit. m^±mm& 

1 0 OmW&lCttLXO. 0 l^OfiSSBtfWSL, 
[0034] fcl^©**^*^;*-*--- tn*. JkE 

a^^sBH^-e© x». *^t«ataT- io 

[0035] *&m<Dmn\mftLWi> ±$£m&mm 
mztiz&mtLximitmzsti-f. x-,$r 

&. Si. =irOH-. is. -f>y?A. I TO. 

so- c *i p. *xj&5> i ^ * &&mm-f *> u z> „ 
[0036] timttfci-cDgmic&mmzftm-r&Ji 20 
tt£OT«i*K:iwesiri\ mnMs ydficz 

[0 037 ] ±fBto6«*M v*&t WLU . £ 

JJBx^Z/^IBtt. 2<#K^©g|ffiCCjSfcil£tt 30 
tfmthXU, 09*.«. a-fe-fv-y***. WUfe. 
[o 03 8 ] iiard'^^-- > 3 >xg«. x»*>d/ 

SnfcfRiK ; FO^ffi«:ftBi)g%0R!ES-&Si*«:. c© 
©g|ffi©P d^REXS n'*4^«f«a«JB*eS«®JX«*fi 

^ a«. ^JW*****©^ ASttJW 

«cJ:D*Stt{t3tir*»JBSh4. fcBSJi©r§1<MbK «fc t) 40 

•rttuwEjisti*. 

[0 03 9] XfBft^- B4SSJl*i 

h y ^ Ate j; o r jItc b . - v tDummttm 
[0040] ±sb£E8m v *na. ±f2x ? ^jkc 

£ l 0ffi&.£ ftfc*tW-*&5/T >fb# y "5 A?g&4Ht A 

ft. so 
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[004 1 ] 2f:^©^mi4^te^K*JWS^Jl©J? 
<&«0. 0 2-5 wm*iSf*L>t>o jgm®©J¥##0 . 
0 2 um^SSTAii, MM©^S14* s t#6ntC< < . 

5 umz&itztm'mimi&^-z-ttvn&micmAsX 

WW*flffif*HKc. ^*4itf^©f£i»;tt#:fr$!>K: 
isst^ftK: <<*»). «mttas-^i5i±©ig»*sec o 

[0042] 

[#&W©ili6©jgs§] WTcc|iSfitfg^sifr*^*ii 
<*fts&©-e«&t>. 

[0043] ^Jfct&l 1 

(Mw) 37J) 1. 2MSB. t7d'/AOT 

mymmttM) o. sTsagpsi^ryex^^^' 

Uar-ht;;H. 4 3aaSi5?r. J $ s - )\> 1 ASS®' 
M*l 0fiSg|J{CS»?S-a-fc^€r^»SST-Cffi^ 
Ltttth. X?-U> 1 8. lSSgR&.O'a-y^Jl'X?- 

u>i. gsMgp^jaA^/t^e o°c«t#?iauT2 4B$ 

«. tl?^Ml (Mw) 1 5 0 0 0. ^«3Sit@2. 
0 umX9>-z>fc* 

[0044] (m^nm^^fs,) ite^- Kta^5 

SSSPCC * >?^* 2 0 0 MSB <!: 5 ^ 'J ;HS6M^- h 

y^AO. i 3 *Mg|i£fli];sus— testis #/cm. *y 
>h-5^?u>yy 3-^7* y U- h (PTMG 

a) 8oasgp, ^vT5-»ur^yu-h2 oti^s 
vmrnt'* >v-i^3 sagp^ig^- l r * * yy- ^ -y- 

V&WlSit. 0. 2 MmtC^li(^bL.fc, 
<b^->- h'n*<D&WmtcmX.> 2 5-C. 100rp 
m©[iW£S5t-C 1 2mmimLXU- K»^CC»JR3H* 

fc. c©^-tst?gic^y e-;UT^=j-ju©3*s%*S 

$4100 MtSPftJ^/c^. ^fgltlSfeT. 8 0-CT12 

[0 045] (.mn&t%.%L*<DMm) nhntcw&fr®. 
n i f-<Dmw**mti~ v y ^Acctox-^^^^L. s» 

[0.0-46 3. (fi^.i*»^Ro-«mttaiKT-©s«) 
±fef#6ftfcS^{*a&t&^«:-3(,»-c. io%Kfflso'ii 

*^-Jl/5;KCAtl. 6B$r^»^©^Jl^©«^ti« 
Sg€r^ST^S^ (SEM) CC J; f?tl^0fc o ff^tx 

[0047] mmm2 

~)\,V>T?VU-Y (PTMGA) 8 OftSSKRO'-f V 
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T5JUT*yu-h2 0S*a©ftb9*c\ #yf Y~> 
M*ls>#Vzi-)\,lsTi' l ) U — h (PTMGA) 50 

oir»rxikMi&n«Kcormiu ice 

[0 04 8] mMM3 

-;u^T*yu-h (ptmga) soMSEatf^v 

7 5JU7*yu-h2 0fi«ffi©tt:bOCc\ NKx^f 
JI/APG7 0 0 (SrWimtSS) 6 0HBiaa^> 

[0 04 9] ^{SWI4 

-^Td^yu-F (ptmga) 8oaa§paow 

MPG7 00 (SrWfb^ttM) 8 

^^o-;I/^da> h yr^y u-h2 ossg&4JBi> 
-o^xmmmi tmmtcL-cwtmis. ice 

[0 0 5 0] SgttM5 

-;^r^yu-h (ptmga) 8o*sspaow 

7SJl/7^yu-h2 0MS^CDttfri3&c, NKiXr 
MPG7 00 (fr*^mtS3) lOOSSgBSrflJt* 

Adummmi is^b-rs^ttsiti^ao^mi* 

■oc^rsaswi iBiaccur»«L, ice 

[0 05 1 ] HSfe#|6 

-;^7^yU-F (PTMGA) 8 0MM^y 
T5iUT^y U-h 2 OSSSPOftbOfc. NKiXf 
MPG4 0 0 <«**Mt¥tt«) 1 0 01«I4«1» 

- td&»\tmm i £H*«: Lxm^i*vm*&vmm& 

fSehfeM^^^acWIWMRtt^Cc 

7Kb/c e 

[0 0 5 2] ^jte^7 

;u^r^y u- h i sfisgp, -{v^^wt^'JI/- 

h5gS^S^^J<bL"C^t^>^^;H. 31 

MSP**S— tcfi^u cticc^y 
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5 UttiS) <D3%*^2 OMfiSP, Kf^WBWW- h 
^mg£T8 0°C-C1 5l$rfflKl£*:*f-*fc. f#6ft/cS&& 

10 [005 3] ^Jfc098 

^y7-F7y^i/>^y3-;^ri' yu-M 5ti 

NKxXf*;UAPG400*18 fiftSPa t>* -/V7^I/ 

7^yu-h^2 mm&mt,>tc&Lmzmmm 1 1 mmic 

tt^acw^attwoi^riitsw i <b ra«ccurw 
[0054] mmm9 

NKx^fMPG700^:2 0IiM^/c«WII 

u ^^^^a^msa^^oc^r^ss^ii 
[0055] imm i 

m&im$Ltt>&mctoii ^yf F7^^u>yy3 

-;^7^yu-h (PTMGA) 8 0ffiS8PaCMV 
30 7 5;KT*y U- h 2 Ofi«P(D«t>0tC, ^tf~;l/-"< 
>-fe*> 1 0 0*»S8*ffll^feiJ^^«« 1 <t|5ttiHcb 

aa^a^aitaa^tco^r^ssffj i &hm»«:lt 

[0 0 5 6] i:b^0(2 

a^flcfRtt^^jiK cc*jw yfh7^^u>^ya 

-;^7^yu-h (PTMGA) 80M5PaOW 
7^b7^y U-h2 0fifiSP<Df^bOCC, >fVt^^ 

;ur ^ y u- h i o osaa5*flac^c«^«si»wi 1 £ 
ttc&m u tctc&mmx * /to 

[0 0-5 7.] -it««3r. ..*m. ..... 

S^ftafit^^ccfew 6^ yfh7^^i/>^ya 

^7^JU-h (PTMGA) 8 0SSSPaoW 

r ^^r^ y u- h 2 ossgpo^occ. ^tr^;u^ 
>-tf>8 osaspa^F y^^P-;b^a/^> h yr^ 
yu-h2 o««aB*fflt^yd&iw«Oi« 1 <bisiaccb 

50 WML. ^CDS^anc7nL/c 0 
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[0 0 5 8]tt«W4 * 

(PTMGA) 8 0SMBRtf-fV 
T$)\sT?')l>-h2 Ommffl<DRt>*)iC. 1. 9-^ 
^>^*-;l/^7* h 1 0 OSSSP€:fflC^c«?f 

lCC^L ft:. 10 
[0 05 9] JttSWS 

-;l/^7*yu-h (PTMGA) 

yi/-H4EG-A(*«afl«») 100SSS5 

/C 0 * 
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[0 06 0] tt«N6 

SKRtf -f V * * * Jl/T * y U- h 5 ftHB<Dftfc 0 fc, 
[0 06 1 ] tt«W7 

1, 9 -si*>is*-Jb*sT* y U- h 2 OMSBSrffl 
[0062] 
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